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2.1 . $X$ , $m$ $X$ Radon
. $M=(X_{t}, \mathbb{P}_{x})$ $’\gamma/l$ Hunt , $(\mathcal{E}, \mathcal{F}),$ $\{p_{t}\}_{t>0}$
$(N(x, dy), H_{t})$ $\mathbb{N}\mathbb{I}$ Dirichlet , L\’evy .
$\mu$ , Green
. , $F$ $X\cross X$ , $F(;l\cdot, .l:)=0$ . $F$
$\mu_{F}(dx)$ $( \int_{X}F(x, y)N(x, dy))\mu_{H}(d_{l’}\backslash )$ , $\mu_{F}$ Green (
2.1) . , IL$H$ Revuz
. , Feynman-Kac $\{J^{J_{t}^{\mu+F}}\}_{t>0}$ :
$\prime f_{t}^{+F}f(,\cdot x.\cdot)=E_{x}[\exp(A_{t}(\mu+F))f(d\lambda_{t}’)]=E_{x}[\exp(A_{t}(\mu)+A_{t}(F))f(X_{t})]$ .
$A_{t}(F)= \sum_{0<s\leq t}F(X_{s-}, X_{s}),$ $(X_{s-}= \lim_{s\uparrow t}X_{s})$ . , $F_{1}(x, y)$ $e^{F(x_{1}y)}-1$
, $\mu_{F_{1}}$ $\mu_{F}$ $F$ $F_{1}$ . At $(F)$
, Markov $N\mathbb{I}$ $F$ .
Feyman-Kac $\{t/t\int+F\}_{t>0}$ $L^{p}$ $\lambda_{\rho}(l^{l}+F)$
$\lambda_{P_{tarrow\infty}}(\mu+F)=-1inl\frac{1}{t}\log\Vert_{1^{J_{t}^{/1+F}}}\Vert_{p,p}$
. $|_{\rho,p}$ $L^{\rho}(X;\prime rr\iota)$ $L^{\rho}(X, \gamma\prime l\cdot)$ . 2. 1
, “Hunt , , Feller , $0$
Feller 4 .
Feynman-Kac $L^{p}$ $\lambda_{p}(\lambda+F)$ $p$ ( $L^{p}$ )
, Feyman-Kac $L^{2}$ $0$ ” .
, , “ $U$ $L^{2}$
” .
\S 3 . ,
Feller , $L^{p}$ .
, .
, $L^{2}$ $0$ ,
, $U$ .
, 3 Euclid $(1/2)|_{l}.\cdot|^{\mathfrak{a}}\triangle$
$L^{\rho}$ $\alpha\neq 2$ .
“ Markov $L^{p}$ $\partial$ ” . $\alpha$
Green $L$
. , 2 Browii subordination
$\iota\alpha$ ” , $L^{2}$








, \S 4 Markov $L^{p}$
. , “Markov $L^{p}$
” .
2
$X$ , $rn$ $\lambda^{r}$ Radon . $M=(\Omega,$ $\mathcal{M},$ $\mathcal{M}_{t},$ $\theta_{t}$ ,
$X_{t},$ $\mathbb{P}_{x},$ $\zeta)$ $m$ Hunt . , $\{\mathcal{M}_{t}\}_{t>0}$ $M$
, $(N, H)$ $M$ L\’evy , $\wedge T$ $X\cross \mathcal{B}(X_{\infty})$ , $H$ $M$
, $F\in \mathcal{B}_{+}(X_{\infty}\cross X_{\infty}.\iota;\in X_{\infty}),$ $f(\iota\iota:, \backslash l;)=0,$ $J:\in X_{\infty}$ ,
$E_{x}[\sum_{0<s\leq t}F(X_{s-}, X_{s})]=E_{x}[\int_{0}^{f}\int_{X_{\infty}}N(X_{s}, dy)F(X_{s}, y)dH_{s}]$
.
$\{p_{t}\}_{t>0}$ $M$ , $p_{t}f(.\iota:)=E_{x}[f(X_{f})]$ .
. , $\mathbb{N}\mathbb{I}$ . $\{\int J_{t}\}_{t>0}$ :
(I) ( ) Borel $A$ $\int)_{l}$ , $f\in L^{2}(X;m.)\cap \mathcal{B}_{b}(X),$ $t>0$
$p_{t}(1_{A}f)(x)=1_{A}(x)p_{t}f(.r)$ 7t?.-a e. .l: , $n?.(A)=0$ $m(X\backslash A)=0$ .
(II) ( ) $p_{t}1=1$ .
(III) (33 Feller lllk) $I^{J_{t}(\mathcal{B}_{b}(X))}\subset C_{b}’(X)$ .
(IV) ( $C_{\infty}(X)$ ) $]’J_{t}(C_{\infty}"(\lrcorner\lambda’))\subset(_{\infty}^{r}(X)$ . , $C1_{\infty}(X)=\{f\in C(X)$ : $\lim_{xarrow\infty}f(:\iota.\cdot)=$
$0\}$ .
2.1. (III) , $\{\prime J^{J\ell}\}_{t>0}$ 1” $\{p(t, x, y)\}_{t>0}$
.
$\mathbb{N}\mathbb{I}$ , $\{p_{t}\}_{t>0}$ $L^{2}(X;\prime\prime|)$ $\{T_{t}\}_{t>0}$ ([4,
Lemma 1.4.3] $)$ . $(\mathcal{E}, \mathcal{F})$ $\mathbb{N}\mathbb{I}$ $L^{2}(;\prime l\cdot\downarrow.)$ Dirichlet ,
:




(IV) , $(\mathcal{E}, \mathcal{F})$ $n\in \mathcal{F}$ $\tilde{u}$
([4, Theorem 2.1.3]). , $\iota\downarrow$ .
Borel $X$ :
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(i) Cap$(A)=0$ $l^{l}(A)=0$ .
(ii) $\lim_{narrow\infty}$ Cap $(K\backslash F_{n})$
$\{F_{n}\}$ , 11 $l^{\iota(F_{\tau\iota}^{\urcorner})}<\infty$ .
$\mu$ Revuz $A_{t}(\mu)$ . Hunt
Beurling-Deny Dirichlet $\mathcal{E}$ ([4, Section 3.2]):
$\mathcal{E}(u, u)=\mathcal{E}^{(c)}(tl, t\iota)+\frac{1}{2}\int_{\lambda\cross X}(\iota\iota(.\iota\cdot)-\iota\iota(y))^{2}N(x, dy)\mu_{H}(dx)$ .
$\mathcal{E}^{(c)}$
$(\mathcal{E}, \mathcal{F})$ , $\mu_{H}$ $H$ Revuz .
$\{G_{\beta}(x, y)\}_{\beta>0}$ $M$ , ,
$G_{\beta}(x, y)= \int_{0}^{\infty}\epsilon^{\backslash ^{-dt}}l^{J}(t, .\iota:, y)dt$ , $\beta>0$ .
. , Green $G_{0}(.t:, y)$ $G(.\iota\cdot, y)$ .
2.1 ( , Green ). $l^{\iota}$ Radon , $A_{t}(\mu)$ $\mu$
Revuz .
(i) $\mu$ ($l^{\iota\in \mathcal{K}}$ ) ,
$1i_{111b^{\urcorner}}upE_{x}[|\mathcal{A}_{t}(\ell\iota)|]=0farrow 0_{r\in X}$
.






22( $\mathcal{J}_{\infty}$ ) . $F$ $XxX$ , $\triangle=\{(x, a:):x\in X\}$
$0$ . $F$ $\mathcal{J}_{\infty}\backslash$ $(F\in \mathcal{J}_{\infty}$ $)$ ,
.
$l^{\iota_{F}(d.\overline{\iota})}=( \int_{\lambda}.l\dot{\int}.(ly))l^{l}H(dr\cdot)\in \mathcal{K}_{\infty}$ . (2.1)
, $F$ $F(.l\cdot, .t/)=F^{1}(.\iota/..|)$ . F $\in \mathcal{J}$ ,
Dirichlet $(\mathcal{E}_{F}, \mathcal{F})$ :
$\mathcal{E}_{F}(t\iota, u)=\mathcal{E}^{(c)}$ (tt. $\{)+\frac{1}{2}\int_{\lambda\cross\lambda}.(\iota\iota(.\iota\cdot)-\iota\iota(y))^{2}e^{F(x,y)}\Lambda^{r}(x, dy)\mu_{H}(dx)$.
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$F_{1}=e^{F}-1\in \mathcal{J}_{\infty}$ , . Schr\"odiiiger $\mathcal{E}^{\mu+F}$
$\mathcal{E}^{\mu.+F}(u, u)=\mathcal{E}_{F}(u, c\iota)-(\int_{X}\iota\iota^{2}d_{l^{l}}+\int_{\lambda^{1l^{2}}}.d\mu_{!F_{1}})$
$= \mathcal{E}(\cdot u, \cdot u)-(\int_{\lambda’}\cdot ll^{2}d\mu$
$+ \int_{X\cross X}\cdot\{\iota(.x\cdot)\cdot(\iota(y)F_{1} (.’:, y)N(.\overline{\iota}^{\backslash }, dy)\mu_{H}(dx))$ , $u\in \mathcal{F}$ .
. $(\mathcal{E}^{\mu+F}, \mathcal{F})$ (Albeverio-Ma [l, Theorem4.1], [2,
Proposition3.3] $)$ . $\mathcal{H}^{\mu+F}$ $(\mathcal{E}^{\mu+F}, \mathcal{F})$ , $\{f_{\ell}^{+F}\}_{t>0}$ $\mathcal{H}^{\mu+F}$
$L^{2}$ $\parallel_{t}^{+F}=\exp(t\mathcal{H}^{\mu+F})$ . $\{p_{t}^{\mu+F}\}_{t>0}$
$p_{t}^{\mu.+F}f(x)=E_{x}[\exp(A_{\ell}(\mu+F))f(X_{t})]$
. , $A_{t}( \mu+F)=A_{\ell}(\mu)+\sum_{0<s\leq t}F(X_{s-}, X_{s})$ .
$\Vert p_{\ell}^{\mu+F}\Vert_{p,p}$ Feynman-Kac $\{1^{J_{t}^{\mu+F}}\}_{t>0}$ $L^{\rho}(X;m)$ .
Feynman-Kac $\{p^{\mu+F}\}_{t>0}$ :
$\lambda_{p}(\mu+F)=-\lim_{tarrow\infty}\frac{1}{t}\log\Vert’]J_{t}^{k^{1}+F}\Vert_{p,p}$ , $1\leq p\leq\infty$ . (2.2)
[15], [18] :
2.1 ([19, Theorem 4.5]). $\mu+F\in \mathcal{K}_{\infty}+\mathcal{J}_{\infty}$ . $p\in[1, \infty]$






$\mathbb{R}$ $I=(r_{0}, r_{1})$ $\underline{\backslash }(.\iota^{\backslash })$ $m(x)$
.
$D_{s}^{+}f(x)= \lim_{h\downarrow 0}\frac{f(l..+/1)-f(.\prime\cdot)}{s(.\iota\cdot+l_{7})-\prime\backslash \cdot(\backslash 1^{\backslash })}$, $D_{l71}f(. \iota\cdot)=harrow 01in1\frac{f(\alpha:+/\tau)-f(\backslash \iota:)}{m(x+h)-nx(\prime r)}$ ,
. Feller - - [7] $(I)-(IV)$ ,
$D_{m}D_{s}^{+}$ 1 $I\mathbb{M}$ $L^{p}$
. , ($(Markov$ $L^{p}$ ”
.
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(i) $\rho(7_{i})<\infty,$ $\sigma(r_{i})<\infty$ , $i$ .
(ii) $\rho(r_{i})<$ oo $\sigma(r_{i})=\infty$ $rightarrow)_{l}$ , $r_{i}$ .
(iii) $\rho(r_{i})=\infty,$ $\sigma(r_{i})<\infty$ , ’i .
(iv) $\rho(r_{i})=\infty,$ $\sigma(r_{i})=\infty$ , $r_{i}$ .
$M$ $L^{2}(I. m.)$ Dirichlet
$\mathcal{E}(\cdot u, v)=-\int_{r_{0}}^{r\iota}D_{m}D_{s}^{+}\cdot\iota\iota\cdot t’8dm=\int_{r_{0}}^{\Gamma l}D_{s}^{+}\cdot\iota\iota(:\iota:)\cdot D_{s}^{+}v(\backslash ’\iota:)ds(\backslash \{:)$.
.
3.1 ( [16, Theorem 5.1]). $\mu\in \mathcal{K}_{\infty}$ . ,
$\lambda_{\rho}(\mu)$ $p$ . , 1
$M$ $(I)-(IV)$ . $B1$ , $\lambda_{\rho}(l^{l})$ $l)$ $\lambda_{2}(\mu)\leq 0$
.
, $s(\backslash \iota:)=.l\cdot 1$ . , $;\sim|\{(.l\cdot)$ $\prime r/\sim l(:\iota:)=\prime rr\iota(s^{-1}(J:))$






3.2 ( - - [7, Theorem 2]). $\lambda_{2}(0)>0$ $A_{0}(m.;c\cdot)<\infty$
$A_{1}(n?.;c)<\infty$ .
2.1, 3.1, 3.2 , :
3.3. $M$ $I=(r_{0}, r_{1})$ 1 . btarkov $L^{\rho}$
2 :
(i) $r_{0},$ $r_{1}$ ,
(ii) $r_{i}$ , $A_{i}(7l7\}C^{\cdot})=\infty$ .
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3.2
33 . $\alpha\geq 0$
.
$\rho_{\alpha}(x)=\{\begin{array}{ll}1, |x|<1,\frac{1}{|J\cdot\cdot|^{r1}}, |:r|\geq 1.\end{array}$
Dirichlet $L^{2}(\mathbb{R}^{d};\rho_{0}dx)$ Diriclhet $(\mathcal{E}.\mathcal{F})$ .
$\{\begin{array}{l}\mathcal{E}(u, \iota f)=\frac{1}{2}\int_{R^{d}}(\nabla u\cdot\nabla v)dx.\mathcal{F}=\overline{C_{0}^{\infty}(\mathbb{R}^{d})}^{(\mathcal{E}(\cdot,\cdot)+} \text{ }L2 (R^{d};\rho_{a}dx))^{\iota/2}.\end{array}$
Diriclhet $M$ ’ Brown $(B_{t}, \mathbb{P}_{x})$
$A_{t}^{\gamma y}= \int_{0}^{t}\rho$ $(B_{s})(ls$ .
.
3.4 ( [19, Theorem 5.4]). $M$ Markov $L^{\rho}$
$\alpha\neq 2$ .
1 , “ Markov $L^{p}$
” .
3.3 Euclid
$b\mathbb{I}^{(a)}=(\lambda_{t}^{r(a)}, \mathbb{P}_{x}^{(\mathfrak{a})})$ Euclid $\mathbb{R}^{d}$ (v- $(0<\alpha<2, d>\alpha)$ .
, Laplace $\frac{1}{2}(-\triangle)’\}/2$ Hunt .
$(\mathcal{E}^{(a)}, \mathcal{F}^{(a)})$ $b0^{(cr)}=(arrow\lambda_{\ell}^{r(a)}.\mathbb{P}_{x}^{\prime 1})$ Dirichlet :




3.5 ([17, Theorem $3.8],[19$ , Theorem 5.6]). $\mu+F\in \mathcal{K}_{\infty}+$





. 35 $d\leq\alpha$ .
, Green .
3.2 ( $\beta-$Green ). $\beta>0$ . $\mu$ $\beta$-Green
$(\mu\in \mathcal{K}_{\infty,\beta}$ $)$ , $\epsilon>0$ $K$
$\sup_{x\in\lambda}\int_{K^{\Gamma}}G_{A},(.l\cdot.y)|\ell\iota|((ly)\leq\epsilon$
. , $X\cross X$ $F$
$\mu_{F}(dx)=(\int_{x^{F(.1^{\cdot}}}.y)N(.\iota.dy))l^{\iota_{H}((l,\tau^{\backslash })}\in \mathcal{K}_{\infty,\beta}$
, $\mathcal{J}_{\text{ },\beta}$ .
)3 $>0$ .
.
3.6. $\mathbb{N}\mathbb{I}^{(a)}(0<\alpha\leq 2)$ Euclid $\alpha$ , Brow11 .
$\mu+F\in \mathcal{K}_{\infty,\beta}+\mathcal{J}_{\infty,\beta}$ , $\lambda_{2}(l^{l}+F)\leq 0$ . , $L^{\rho}$ .




, Markov $L^{2}$ $0$ , $U$
. Hunt ) Green $\mathcal{J}\infty$ (






Hunt , $i$ ;-Green
. $K\subset X$ , $\mathcal{F}$ $\mathcal{F}_{K^{r}}$
$\mathcal{F}_{J\langle\prime}=\{1l\in \mathcal{F}:(\iota=0q.e$ . on $K\}$ .
. $L_{K^{t}}^{2}(X;^{1}0\})=\{t4\in T_{J}^{2}(A’\backslash ’:\prime\prime\prime)$ :( $(=0_{1\}1}- a.e$ . on $K\}$ $L^{2}(K^{c}\backslash m)$
, $(\mathcal{E}.\mathcal{F}_{/\backslash }\cdot’)$ ’ $(f\backslash ’(:1\uparrow)$ Dirichlet .
Dirichlet $(\mathcal{E}, \mathcal{F}_{h^{\prime r}})$ Dirichlet $(\mathcal{E}.\mathcal{F})$ $K^{c}$ . $\mathcal{L}_{K^{r}}$
Dirichlet $(\mathcal{E}, \mathcal{F}_{K^{\Gamma}})$ .
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37. $\sigma(\mathcal{L}_{K^{C}})$ $\mathcal{L}$K . $K$
$\inf\sigma(\mathcal{L}_{K^{c}})=\inf\{\mathcal{E}(\cdot tl.\cdot\{l):n\in \mathcal{F}_{K^{r}}, \Vert\cdot n\Vert_{2}=1\}=0$ . (3.1)
, $\lambda_{2}(0)=0$ , $\mu+F\in \mathcal{K}_{\infty}$ , $\lambda_{2}(\mu+F)\leq 0$ .
, $\mathcal{F}_{K^{C}}\subset \mathcal{F}$
$\lambda_{2}(\mu)=\inf\{\mathcal{E}(\ovalbox{\tt\small REJECT}\cdot\ovalbox{\tt\small REJECT}+\int_{\lambda’}\iota\iota^{2}d\mu$ : $u\in \mathcal{F},$ $\Vert u\Vert_{2}=1\}$
$\leq\inf\{\mathcal{E}(\cdot n, u)+\int_{X}u^{2}d\mu:\cdot n\in \mathcal{F}_{K^{c}},$ $\Vert u\Vert_{2}=1\}$
, (3.1)
$\inf\{\int_{x^{u^{2}(l}}\cdot l^{\lambda_{K^{r}}Cll\in \mathcal{F}_{K},\Vert\cdot\iota\iota\Vert_{2}=}\ulcorner 1\}$
. , $\mu_{K^{c}}(\cdot)=\mu(K^{c}\cap\cdot)$ . $\int_{\lambda},$ $\cdot\iota\iota^{2}d\mu_{K}$ $\leq\Vert c_{1\mu_{K^{c}}}\Vert_{\infty}\cdot \mathcal{E}_{1}(u, u)$
, $K\uparrow X$ , $0$ .
Euclid Brown , ,
Green ,
, Green ,
$\mathcal{E}(u, u)+\int_{X^{1}}\iota^{2}d_{l^{l}}\leq \mathcal{E}(u, \cdot\iota\iota)+\Vert G\mu\Vert \mathcal{E}(u, u)$
.
3.4 Brown
, Markov $L^{p}$ , Browii .
$\mathbb{H}^{d}(d\geq 2)d$ , $v$ . ,
$\{\begin{array}{l}\mathbb{H}^{d}=\{.l\cdot=(y, z):y\in \mathbb{R}^{d-1}. 0<z<\infty\},v(d.\}:)=z^{-d-2}(ly(lz.\end{array}$
. $\triangle$ Laplace-Beltrami
$\triangle=z^{2}(\triangle_{y}+\frac{-)^{2}}{(fz^{2}}()-(d-2)z\frac{\partial}{\partial z}$
. $\triangle_{y}$ Euclid $\mathbb{R}^{d- 1}$ Laplace . $M$
$\mathbb{H}^{d}$ Brown . , $MI$ Dirichlet $(\mathcal{E}, \mathcal{F})$ :
$\{\begin{array}{ll}\mathcal{E}(c\ell, \iota\iota)=\frac{1}{2}\int_{H1\prime\prime}(\nabla_{\mathfrak{l}l}.\nabla\iota\ell)(l\iota\}. \iota\ell\in \mathcal{F},\mathcal{F}=\overline{C_{0}^{v}\infty(\mathbb{H}^{d})}^{\mathcal{E}_{1}(\cdot.\cdot)^{1/2}} \end{array}$ (3.2)
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. , $\mathcal{E}_{1}(\cdot,$ $\cdot)^{1/2}=(\mathcal{E}(\cdot, \cdot)+(\cdot. \cdot))^{1/2}$ . , Brown $M$
$(I)-$ (IV) (Grigor $ya\iota 1[5$ , Example 3.3]).
, $U$ Markov :
3.1. $\mathbb{H}^{d}$ Brown $M$ (3.2) Dirichlet , Davies[3,
p.177] ,
$\lambda_{2}(0)=\inf\{\mathcal{E}(u, u)$ : $tt$ $\in \mathcal{F},$ $\int?\iota^{2}d_{1^{1}}.=1\}=\frac{1}{2}(\frac{(d-1)}{2})^{2}>0$ (33)
. , $\lambda_{\infty}(0)=0$ . , Brow11 . ,
$U$ . , $\mu$ $\mathcal{K}_{\infty}$ , 38
, $\theta>0$
$\inf\{\mathcal{E}^{\theta\mu}(\cdot u, n):\cdot\iota\in \mathcal{F}.\int_{\mathbb{H}^{d}}\cdot n^{2}d\cdot n=1\}<0$
. , , $U$
.
38. $\mu$ $\mathcal{K}_{\infty}$ . ,
$\lambda_{2}(\mu)=\inf\{\mathcal{E}^{\mu}(\cdot\iota\iota. \iota\iota):\iota\iota\in \mathcal{F}. \Vert\uparrow\iota\Vert_{2}=1\}\leq 0$





, Markov $L^{\rho}$ , Feynman-Kac $L^{p}$
. . Brown
$\alpha$ ’ .
$M=(B_{t}, \mathbb{P}_{x})$ $\mathbb{H}^{d}$ Brown . $(\mathcal{E}, \mathcal{F})$ $N\mathbb{I}$ Dirichlet
. , Dirichlet :
$\{\begin{array}{l}\mathcal{F}=\{t\iota\in L^{2}(X:t\}\}):\int_{0}^{\infty}\lambda(dE_{\lambda}\uparrow\iota, \cdot\iota\iota)<\infty\},\mathcal{E}(u.1’\prime)=\int_{0}^{\infty}\lambda((lb_{\lambda^{\{l.l’}}^{\urcorner}) (\ell. ()\in \mathcal{F}.\end{array}$
$\gamma_{t}^{\mathfrak{a}}(6)(_{-}s>0.0<cv<2)$
$e^{-ta^{\circ/2}}= \int_{0}^{\infty}t^{-c\ddagger S}\gamma_{f}^{(\prime Y)}(t\backslash \cdot)l_{c}\backslash$ , $c\iota,$ $t>0$
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(Yosida [20, Chapter IX \S 11]) , Brown $\{B_{\ell}\}$ $\gamma_{t}^{\alpha}$
$p_{\ell}^{(a)}f(x)= \int_{0}^{\infty}E_{x}[f(B_{s})]\gamma_{t}^{J}((\})(s)ds,$ $t>0$ .
Markov $\{p_{\ell}^{(\mathfrak{a})}|\}_{t>0}$ . , $\{p_{t}^{(a)}\}_{t>0}$
Dirichlet .
$\{\begin{array}{l}\mathcal{E}^{(\alpha)}(u, u)=\int_{0}^{\infty}\lambda^{c\}/2}d(E_{\lambda}\cdot\iota\iota.u), \iota\iota\in \mathcal{F}^{(\alpha)},\mathcal{F}^{(a)}=\{u\in L^{2}(X, r\{\downarrow):\int_{0}^{\infty}\lambda^{\sigma/2}d(E_{\lambda}\cdot t\iota, \cdot u)<\infty\}.\end{array}$ (3.4)
, $(\mathcal{E}^{(a)}, \mathcal{F}^{(a)})$ Hunt $\mathbb{N}\mathbb{I}^{(r\alpha)}$ ([9, Theorem 3.2]).
Euclid Brown
. , $R0^{(0)}$ .
$M$ Brown .
3.9 ([10, Theorem 3.2]). $M$ $M^{(a)}$ .
3.10 ([18, Theorem 5.3]). Hunt $N\mathbb{I}$ $(I)-(IV)$ , $M^{(a)}$
$(I)-(IV)$ .
3.2. $M^{(a)}$ Dirichlet $|_{\backslash }’3.4)$ Hunt . 3.10 , $M^{(a)}$
2.1 . , (3.3) (3.4) ,
$\inf\{\mathcal{E}^{(a)}(u, \cdot\iota\iota):u\in \mathcal{F}^{(())}.\int\iota\iota^{2}(l\iota!=1\}=\frac{1}{2}(\frac{(d-1)}{2})^{a}$ .
, 3.1 $L^{p}$ .
3.11. $F$ . , $\theta>0$
$\inf\{\mathcal{E}^{((\}),\theta F}(\cdot n.\cdot n):\iota\iota\in \mathcal{F}^{t\prime}\}).\int_{H^{d}}t\iota^{2}dv=1\}<0$




$\mathcal{E}^{\theta F}(\cdot u, u)=\frac{1}{2}\int_{\mathbb{H}^{d}\cross \mathbb{H}^{d}}(tl(:\iota:)-\{\iota(\iotaK))^{2_{(}.\theta\Gamma(x.y)},\backslash \Gamma(.l^{t},$$(ly) \mu_{H}(clx)-\int_{\mathbb{H}^{d}}\cdot u(:\iota:)^{2}d\mu_{\theta F_{1}}$ .




$\inf\{\mathcal{E}(u, u)$ : $u\in \mathcal{F},$ $.(XxXn(.\iota\cdot)\cdot n(y)F_{1}(.\iota\cdot.y)A^{r}(x, dy)\mu_{H}(dx)=1\}<1$ (3.5)
$\inf\{\mathcal{E}^{F}(\uparrow\iota$ , $it$ $)$ : $n\in \mathcal{F}_{t}\Vert\cdot n\Vert_{2}=1\}<0$
.
( ). $\mathcal{E}(\phi, \phi)<1$
$\int_{X}$
. .
$x\phi(x)\phi(y)F_{1}(.l\cdot, y),\cdot\backslash ((.\iota:, dy)\mu_{H}(dx)=1$ .
$\phi\in \mathcal{F}$ . $\psi=\phi/\Vert_{t}\phi\Vert_{2}$ ,
$\mathcal{E}^{F}(\psi, \psi)=\mathcal{E}(\psi, \psi)-\int_{X\cross\lambda}.\cdot ^{I}(.\downarrow\cdot)\iota^{}(\backslash 1))F_{1}(.\iota\cdot, y)N(x, dy)\mu_{H}(dx)$
$= \frac{1}{\Vert\phi\Vert_{2}^{2}}(\mathcal{E}(\phi, \phi)-\int_{\lambda}\cdot\cross x^{()(.\iota:)()(y)F_{1}(\cdot\iota:,y)N(\cdot\dot{\iota}^{\backslash },(ly)\mu_{H}(dx))}1jj,\backslash \backslash \cdot<0$.
3.13. $F$ . $F_{1}^{\theta}=e^{\theta F}-1$ , $u\in \mathcal{F}$
$\theta$
$\mathcal{E}(’\iota\iota, u)<1i_{J^{a}\supset}\int_{\lambda\cross x^{\{\iota(./\cdot)_{tl}(1l)F_{\iota^{\theta}}^{1}(.\downarrow\cdot,y)N(.r,dy)\mu_{H}(dx)=}}\backslash \cdot.1$ . (3.6)
( ).
$\int t)(.l.)\uparrow’(y)F_{1}(.l., y)_{4}\backslash ’(.l\cdot.(ly)_{l}\iota_{H}(d;\iota^{Y})=1$ .
$v\in \mathcal{F}$ .
$k( \theta)=\frac{\int l}{\int.\{1\backslash }$
$= \frac{1}{/(.(.|)l\cdot’(.|/)\Gamma_{1}^{\theta}(.1..tK)_{1}\backslash \cdot r(.l_{\backslash }dy)_{l}x_{H}(cl_{l^{\backslash }}.)}$
, $\thetaarrow\infty$ . $A\cdot(\theta)arrow 0$ .
$u$ $u=\sqrt{A^{\wedge}(\theta)}|’$ , $\{-$ $\theta$ (3.6)
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4
3 , Markov $L^{p}$ ,
Laplace ,
. $\mathbb{R}^{d}(d\geq 3)$ Dirichlet :
$\{\begin{array}{l}\mathcal{E}(u.\cdot\{\iota)=\frac{1}{2}\int_{\mathbb{R}^{d}}.\downarrow:^{c\tau}(\nabla\iota\iota(\backslash \iota:), \nabla_{tl}(J:))dx,\mathcal{F}=\overline{C_{0}^{\infty}(\mathbb{R}^{d})}^{\mathcal{E}_{1}(\cdot.\cdot)}.\end{array}$
Dirichlet $\mathbb{R}^{d}$ . , $\alpha>2$
, $L^{\rho}$ . , $0\leq\alpha\leq 2$ ,
$0\leq\alpha<2$ $L^{2}$ $0$ . $\alpha=2$ , $L^{2}$
$0$ . \S 3.1 , \S 32 $\alpha=2$
. , \S 34 Brown
, , Laplace-Beltranii Euclid Laplace
$x^{2}$ .
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